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COMPACT DISC PLAYER 


CD-2000/CD-2000M 


SERVICE MANUAL 


| ; ^ 
Ë IMPORTANT NOTICE 


This manual has been provided for the use of authorized Yamaha Retailers and their service personnel. 
It has been assumed that basic service procedures inherant to the industry, and more specifically Yamaha 
Products, are already known and understood by the users, and have therefore not been restated. 


WARNING: Failure to follow appropriate service and safety procedures when servicing this product 
may result in personal injury, destruction of expensive components and failure of the 
product to perform as specified. For these reasons, we advise all Yamaha product owners 
that all service required should be performed by an authorized Yamaha Retailer or the 
appointed service representative. 


IMPORTANT: The presentation or sale of this manual to any individual or firm does not constitute 
authorization, certification or recognition of any applicable technical capabilities, or 
establish a principle-agent relationship of any form. 


The data provided is believed to be accurate and applicable to the unit(s) indicated on the cover. The 

research, engineering, and service departments of Yamaha are continually striving to improve Yamaha 

products. Modifications are, therefore, inevitable and specifications are subject to change without notice or 

obligation to retrofit. Should any discrepancy appear to exist, please contact the distributor's Service 

Division. 

WARNING: Static discharges can destroy expensive components. Discharge any static electricity your 
body may have accumulated by grounding yourself to the ground buss in the unit (heavy 
gauge black wires connect to this buss). 


IMPORTANT: Turn the unit OFF during disassembly and parts replacement. Recheck all work before 
you apply power to the unit. 
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ШТО SERVICE PERSONNEL 


1. Critical Components Information. 
Components having special characteristics are marked А 
and must be replaced with parts having specifications equal 
to those originally installed. 


2. Leakage Current Measurement (For 120V Model Only). 
When service has been completed, it is imperative that you 
verify that all exposed conductive surfaces are properly 
insulated from supply circuits. 


e Meter impedance should be equivalent to 1500 ohm shunted 
by 0.15uF 


e Leakage current must not exceed 0.5mA. 


e Be sure to test forleakage with the AC plug in both polarities. 
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AC LEAKAGE TESTER 
OR EQUIVALENT 


EQUIPMENT 
UNDER TEST 
(T 


WALL 


OUTLET INSULATING TABLE T 


CAUTION — USE OF CONTROLS, ADJUSTMENTS, OR PERFORMANCE OF PROCEDURES OTHER THAN THOSE 
SPECIFIED HEREIN, MAY RESULT IN HAZARDOUS RADIATION EXPOSURE. 


THE COMPACT DISC PLAYER SHOULD NOT BE ADJUSTED OR REPAIRED BY ANYONE EXCEPT 


PROPERLY QUALIFIED SERVICE PERSONNEL. 


U.S.A. model 


U.S.A. model 


DANGER — Invisible laser radiation when open. 
and interlock failed or defeated. 


AVOID DIRECT EXPOSURE TO BEAM. (слоте n 


Canadian model 


CAUTION -HAZARDOUS LASER АМО 
ELECTROMAGNETIC RADIATION WHEN 
OPEN AND INTERLOCK DEFEATED 

ATTENTION -RAYONNEMENT LASER 
ET ELECTROMAGNETIQUE DANGEREUX SI 
OUVERT AVEC L ENCLENCHEMENT DE 
SECURITE ANNULE (CB62428) 


BOTTOM SIDE 


THIS PRODUCT COMPLIES WITH DHHS RULES 


о! CFR SUBCHAPTER J APPLICABLE AT DATE 


OF MANUFACTURE 


2 ANAANAATC 
HÀ VIATVIAT OL 


TURED 


MANUFAC 


LASER BEAM RADIATION SPOT 
MLP-3 


Laser Diode Properties 

Material: Ga-Al-As 

Wavelength: 755 — 805 nm (25°C) 

Laser Output: Continuous Wave max. 5 mW 


DG-1 


Laser Diode Properties 
Material: Ga-Al-As 


Wavelength: 780 — 820 nm (25°C) 
Laser Output: Continuous Wave max. 5 mW 


date code 
CB6.400 1) 


Laser Beam Radiation 


SHI 


Front side 


jo. 
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European model 


CAUTION - 


INVISIBLE LASER RADIATION WHEN OPEN ANO 
INTERLOCKS DEFEATED AVOID EXPOSURE TO BEAM 
VORSICHT' UNSICHTBARE LASERSTRAHLUNG TRITT AUS, 
WENN DECKEL GEOFFNET UND WENN 

SICHERHEITSVERRIEGELUNG UBERBRUCKT IST 


CLASS 1 LASER PRODUCT 


NICHT DEM STRAHL AUSSETZEN' 
VARNING OSYNLIG LASERSTRALNING NAR DENNA DEL 
AR ОРРМАО OCH SPARR АЯ URKOPPLAO 
STRALEN AR FARLIG 
ADVARSEL USYNLIG LASERSTRALING VEO ÅBNING. NAR 
SIKKERHEOSAF BRYOERE ER UDE AF FUNKTION 
UNOGA UOSATTELSE FOR STRALING 


English 
(D THIS LABEL IS ATTACHED AT THE PLACE ILLUSTRATED TO INFORM THAT THE APPARATUS CONTAINS A LASER 
COMPONENT. 


(2) THIS LABEL IS ATTACHED IN THE POSITION SHOWN IN THE ILLUSTRATION TO WARN THAT ANY FURTHER PROCE- 
DURE WILL BRING THE USER INTO EXPOSURE WITH THE LASER BEAM. 


(3) THE WARNING LABEL INFORMING OF RADIATION IS PLACED INSIDE THE UNIT AS SHOWN IN THE ILLUSTRATION, TO 
WARN AGAINST FURTHER MEASURES ON THE UNIT. THE EQUIPMENT CONTAINS A LASER COMPONENT RADIATING 
LASER RAYS EXCEEDING THE LIMIT OF LASER PRODUCTS OF CLASS 1. 


CAUTION—USE OF CONTROLS, ADJUSTMENTS OR PERFORMANCE OF PROCEDURES OTHER THAN THOSE SPECIFIED 
HEREIN, MAY RESULT IN HAZARDOUS RADIATION EXPOSURE. 


Swedish 


(DPASKRIFTEN SITTER РА APPARATEM SOM VISAS SOM EN UPPMANING OM ATT APPARATEN OMFATTAR EN INBYGGD 
LASERKOMPONENT. 


(2) TEXTSKYLTEN FOR LASERN АВ PLACERAD PA APPARATEN SOM EN UPPMANING OM ATT APPARATEN INNEHÅLLER 
EN LASERKOMPONENT. 


(3)VARNINGSSKYLTEN FOR STRÅLNING HAR PLACERATS | APPARATEN, SOM BILDEN VISAR, SOM EN VARNING ОМ 
YTTERLIGARE INGREPP | APPARATEN. MATERIELEN INNEHALLER EN LASERKOMPONENT SOM AVGER LASER- 
STRALNING OVERSTIGANDE GRANSEN FOR LASERKLASS 1. 


VARNING—INGREPP | APPARATEN BOR ENDAST FORETAS AV FACKMAN MED KUNSKAP OM ATT RISK FORELIGGER 
FOR RADIOAKTIV ATRALNING. 


Danish 


(DETTE MÆRKAT ER ANBRAGT SOM VIST | ILLUSTRATIONEN FOR AT ADVARE BRUGEREN OM AT APPARATET 
INDEHOLDER EN LASERKOMPONENT. 


(2) DETTE MÆRKAT OM LASEREN ER ANBRAGT РА APPARATET SOM EN OPLYSNING OM AT APPARATET INDEHOLDER 
ET LASERKOMPONENT. 


(9 ADVARSELSKILTET OM STRALING ER PLACERET INDENI APPARATET, SOM VIST | ILLUSTRATIONEN, SOM EN 
ADVARSEL OM YDERLIGERE INDGREB | APPARATET. APPARATET INDEHOLDER ET LASERKOMPONENT SOM 
AVGIVER LASESTRALING DER OVERSTIGER GAENSEVERDIEN FOR LASERKLASSE 1. 


ADVARSEL! INDGREB ВОВ KUN FORETAGES AF EN FAGMAND DA DER ER RISIKO FOR RADIOAKTIV STRALING. 


Finnish 
(S)"VAROITUS! LAITE SISÄLTÄÄ LASERDIODIN, JOKA LÄHETTÄÄ (NAKYMATONTA) SILMILLE VAARALLISTA 
LASERSÄTEILYÄ:” 
2 
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MINTERLOCK OPERATION 


The Digital Compact Disc Player reads the disc signals by laser 
beam detection. It must be avoided for the human body to be 
directly exposed to the laser beam. Human eyes are especially 
badly affected by the laser beam. This unit is therefore equipped 
with an interlock to prevent unnecessary laser Output. 


Laser output is controlled by the injection or cutoff of the 
constant voltage source to the laser diode at Pin 29 (LS) of 
1С208 (MSM6404A), and also by Automatic Laser Power 
Control Circuit. When Pin 29 is in “H” (High) level, the laser 
emits the beam. When Pin 29 is in “L” (Low) level, the laser 
does not emit the beam. 

Pin 29 is set in “H” level when the unit is loaded with the disc 
and it reads the index signals or when the unit is set in the play 
mode after that. When the unit reads the index signals and the 


OPEN 5 
LOADING LIMIT i 
SWITCH Yo? 
SWIOI aos], 
DIO’ 22 
PLAY KEY " 
Sw402 cu A, 
K2 } 35 У 5 
"T коо ~ кр4 
оф 
WES 
= [60 Ов 


ls 


REMOTO 
CONTROL ia 
TRANSMITTER ~ @ p403 


16208 
MSM6404A 
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following two conditions are met, the laser emits the beam. 


1) When the Loading Limit Switch (SW101) is set in “CL” side. 
(The disc tray is closed.) 

2) The pickup is located at the area of the minimum internal 
circumference. 


After the above conditions are met and the index signals have 
been read, the laser emits the beam when the following two 
conditions are met. 


1) when the PLAY key (SW402) or that of Remote Control 
Transmitter is pressed. 


2) when the |PLA display is ON. 


AUTMATIC 
TURO CONSTANT VOLTAGE LASER 
POWER SUPPLY 
CONTROL 
AC POWER SOUR LASER 
не (Ф) DIODE 


DRIVE 


1C206,207 asas 
DISPLAY 
040! 


Ш SPECIFICATIONS 
CD-2000 
Format _ 3" Compact disc digital audio 


system 


в AUDIO SECTION 


Frequency response 
Harmonic distortion 


Harmonic distortion + noise 


S/N ratio 
IEC FLAT 
IEC A 

Dynamic range 

Wow & Flutter 

Channel separation 

Output voltage/Impedance 
LINE OUT 

Headphone output 
(Headphone: 8 ohms) 


2Hz — 20kHz +0.3/—0.3dB 
Less than 0.001596 

(1kHz) (IEC-A-Network) 
Less than 0.002596 

(1kHz) (IEC-A-network) 


96dB 

102dB 

Better than 97dB 
Unmeasurable 

Better than 95dB (1kHz) 


2V/600 ohm (at full scale: OdB) 
370mV 


= GENERAL 


Power requirements 
U.S. & Canadian Models 
Australian model 
European Model 
General Model 


Power consumption 
Dimensions (W x H x D) 


Weight 
Accessorries 


120V AC, 60Hz 

240V AC, 50Hz 

240V -220V AC, 50Hz 

110V ~ 130V/220V ~ 240V 
AC, 50/60Hz 

20W 

435 x 94 x 290 

(17-1/8 x 3-11/16 x 11-7/16) 
5.2 kg (11 Ibs. 7 oz.) 

Pin plug cord 

Remote Control Transmitter 
RS-D20 

Two dry-cell penlight batteries 
(AA: R6) 


*Specification subject to change without notice. 
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CD-2000M 


Format 


= AUDIO SECTION ` 


‘Compact disc digital audio 


system 


Frequency response 
Harmonic distortion 


Harmonic distortion + noise 


S/N ratio 
IEC FLAT 
IECA 
Dynamic range 
Wow & Flutter 
Channel separation 
Output voltage/Impedance 
LINE OUT 
BALANCE OUT 
Headphone output 
(Headphone: 8 ohms) 


«GENERAL ` 


2Hz — 20kHz +0.3/—0.3dB 

Less than 0.0015% (1kHz) 

(IEC-A-Network) | 
Less than 0.0025% (1kHz) 

(IEC-A-Network) 


96dB 

102dB 

Better than 97dB 
Unmeasurable 

Better than 95dB (1kHz) 


2V/600 ohm (at full scale: 0dB) 
20dBm/150 ohm (600 ohm Load) 
370mV 


Power requirements 
U.S. & Canadian Models 
Australian Model 
European Model 

Power consumption 

Dimensions (W x H x D) 


Weight 
Accessorries 


120V AC, 60Hz 

240V AC, 50Hz 

240V -220V AC, 50Hz 

20W 

435 x 94 x 290 

(17-1/8 x 3-11/16 x 11-7/16) 
5.5 kg (12 Ibs. 2 oz.) 


Pin plug cord | 
Remote Control Transmitter | 
RS-D20 í 

Two dry-cell penlight batteries 

(AA: R6) 


*Specification subject to change without notice. 


U.S.A. model VAY ewe Australian model (R)..... 


Other model 
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ШРАМЕЕ LAYOUT 


e CD-2000 


YAMAHA NATURAL SOUND COMPACT DISC PLAYER СО-2000 
Ei e 4 


ра ae ee ns mri TT 
T Pause story Беи | TC sree i 
4 | | 
_ eee e 


E oM 


У) 


e CD-2000M 


YAMAHA NATURAL SOUND COMPACT DISC PLAYER CD-2000M 
TERT 


PEE o-oo Ia EROR eR 
max LI „08: 8 8 = ШШШ ШШЩ 
Бе] (==) [2255] [rex] [жанс] [EZE] REMOTE CoNTRO.-[G] 


SPACE REMAIN 
INSERT TIME 


T” m 


e RS-D20 


YAMAHA б 
НЕМОТЕ CONTROL 
TRANSMIT TER 

RS-Deo 
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Ш REAR PANELS 


О 
р. 
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o. У U.S.A. & Canadian models 
D 
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© Ө? - YAMAHA 
NIPPON TM CO.,LTD. M 
је © Ñ © @ © 
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W U.S.A. & Canadian models 


ШИШ — ƏIAIIIIIIIII 


YAMAHA 55555; 


FIXED OUT LINE OUT 
(43 
e сә d O “АС WATTS 6O Hz 
+ D 
OF ELECTI à NIPPON G p CO.,LTD. 
LECTRIC 
© bud wow |/ • MADE IN 
R (©) ATTENTION- RISQUE ОЕ CHOC ELECTRIQUE МЕ PAS OUVRIR БЕ at SS 
Ө Ө WARNING- To PREVENT FIRE OR SHOCK HAZARD DO NOT pursuant to Subpart J of 
EXPOSE THIS APPLIANCE TO RAIN OR MOISTURE PartiS of FCC Rules. 


я 


ШОТТ ‘ia 


W European & British models 


I MH @IIIIIIIIIIIIII 


б us Зам 

SAG 240 VOLTS 20 WATTS 

a pa‏ ا 
OUT‏ 

TO o cs te 1 SNORO 


E ES [Ш 


(B) only 


W Australian model 


$. ШІ 


FIX 


ED OUT LINE 
19 6° an m 
NIPPON — CO.,LTD. M 
o 


ا ا الل Ш‏ 


YW Germany model 
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@ YAMAHA 225 Ceo 
“АС WATTS 


= a 
(m) NIPPON GAKKI CO.,LTD. 
Г © Ñ O (ОДО) 
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NB INTERNAL VIEW 


Q9 POWER SWITCH 

9 POWER TRANSFORMER 
U.S.A. & Canadian models: XA423001 
Australian, British, Germany & European models: XA42001 
Other model: XA425001 

MAIN CIRCUIT BOARD 

Q OPERATION CIRCUIT BOARD 

@ DISC MECHANISM UNIT 

@ MAIN џ-СОМ: MSM6404A-94RS (1C208) 


e CD-2000 


cole ШР 
N EC E 
Wu My ou К; Єз 1 

Ја 


1. Removal of Тор Cover 
a. Remove 5 screws ( (D ) in Fig. 1, and slide the Top 
Cover to the back side. 


2. Removal of Bottom Cover 
. Remove 7 screws ( (2 ) in Fig. 1. 


t5 
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@SVC LSI: YM3531 or YM3811 (1C203) 

Q RAM: HM6116ASP-20 (1C210) 

О KEY џ-СОМ: LM6405A-404 (1C209) 

SGP LSI: YM2201K or YM2601 (1C212) 

Ф DIGITAL FILTER IC (В): SM5800 (1C216) 

(DIGITAL FILTER IC (L): SM5800 (1C215) 

® DAC: PCM54KP-V (1C219) 

Ф BALANCE AMP CIRCUIT BOARD... 
CD-2000M ONLY 


e CD-2000M 


Top Cover 


Bottom Cover 
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3. Removal of DISC Tray Ass'y 

a. Lift Flapper as shown in Fig. 2, and pull Disc Tray 
Ass'y forward. 
Then pull off Disc Tray Ass'y by pressing the hook 
(A) in Fig. 3. Now, the azimuth can be adjusted. 


Disc Tray Ass'y 


Disc Mechanism Unit 


Disc Tray Ass'y 


Fig. 2 Fig. 3 


5. Removal of Flapper 
. Loosen screw ( (4) ) fixing Flapper in Fig. 5 and then 
remove the Flapper. 


Ф 


4. Removal of DISC Mechanism Unit 
a. Remove 4 screws ( (8) ) in Fig. 4. 


6. Removal of Cam 
a. Remove screw ( (5) ) in Fig. 5 and then pull up the 
Cam. 


DISC 
Mechanism Unit 


Flapper 


Fig. 4 Fig. 5 
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E ADJUSTMENTS 
e Necessary items e Precautions or Special Notes 
1. Measure the output level at the output terminal of 
Measuring instruments the AF oscillator. 
Oscilloscope Ае 2 
(At least one shall have а bandwidth of 50 MHz ог 2. The terminal used for the measurement in Step 
more) 3, 4, 5 and 7 is not at connector #7 but the emitter 
Audio frequency oscillator (A.F.OSC): x 1 of TR202 or (+) lead of C203. 
Laser power meter ux 
(LEADER LPM-8000 or equivalent) 3. When disc tray has been removed from the mecha- 
AC voltmeter (ACVM) T 2 nism, make sure the position of the loading cam and 
(One dual channel or two single channel meters) the leaf switch are correct. 
DC voltmeter (DCVM) A 
Frequency counter (FC) Л 4. CD-2000/CD-2000M should always be in a horizontal 
position while performing adjustments. 
Jigs 
Filter (See Fig. A) L1 
Shorting cord : x 1 (Step 3, P11) 


MLP-3 Special tool (P/N TX900680) 
or DG-1 Special tool (P/N TX901060) : x 1 (Step 5, P14) 


Tools 

Screwdriver "wy 
(For-Pre-Set Potentiometer adjustment) 

Core screwdriver : x 1 (Step 3) 


e Adjustment jig (with internal filter) 
Connect the filter in Fig. A before measurement. 


NPUT side OUTPUT side | 


я —— O  — с 


m 


] Oscilloscope 


O - = - 69. ә 
E ы ын E | 


Connect то the grounding : 
plate of the unit. 


DURS 


Fig. A 


SW1: For diffraction grating and EF balance adjustments 
SW2: FOCUS gain and TRACKING gain switching 
SW3: BPF ON/OFF switch 
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e Adjustment wiring diagram/test points Ground plate OUTPUT Oscilloscope 
(Before adjustment, solder input leads of filter to fasilitate.) 


Must be horizontal when adjusting 
CD-2000 


fs 
ВЕ. 


For easier adjustment 
raise disc player on 
blocks as shown. 


Sí Connect Measuring instruments 


Filter 


Shown with disc tray removed 


Ground plate 


Bottom side Oscilloscope 


Servo Circuit Board 


VR107 VR101 Fil ACVM (Multi Meter) 
(K G) (TR OFS)| (FO G) (HF G) Main. MOF «НИРС | — 00000 
VR106 VR104 VR102 | ^: 
(TR G) (EF BAL) (FO OFS) 


ре! 1035586055005 


— PV zWIHI , ا‎  — السا‎ 


VR101 VR103 VR105 
(HF G) (FO G) (EF BAL) (K G) 
VR102 VR104 VR106 
(FO OFS) (EF BAL) (TR G) 
10 11 
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x Carry out following adjustments in the order as numbered. 


Step 1. Confirmation of Laser Output. 

Step 2. Confirmation of Focus Actuator Operation. 
Step 3. Adjustment of VCO. 

Step 4. Adjustment of Jitter and Focus Offset. 
Step 5. Adjustment of Diffraction Grating 

Step 6. Adjustment of EF Balance. 

Step 7. Adjustment of HF Level. 


| Confirmation of Laser Output (Step 1) ES 


(D Do not load the disc. 

(2) Remove the disc tray 

(8) Remove the flapper. 

@ Apply the laser power meter's sensor to the pick-up 
head as shown in Fig. B. 


— 
Laser ее 


recipient of sensor 


Apply tightly 


(1) No soldering necessary for CD-2000/CD-2000M. 
(2) Since laser light is near-infrared, visual confirmation 
is difficult. While light is emitted, for safety make 


sure your eyes are at least 30 cm away from the 
objective lens. 


Su Sensor 


y 
Ox 


Precautions in handling pick-up head 


Step 8. Adjustment of Focus Gain. 

Step 9. Adjustment of Tracking Gain. 

Step 10. Adjustment of Tracking Offset. 
Step 11. Confirmation of Jitter. 

Step 12. Adjustment of Kick Gain. 

Step 13. Confirmation of Search Operation. 
Step 14. Adjustment of Output Level Meter. 


(5) Press POWER key. (POWER ON) 
(6 Measure the laser output during the 5 seconds of 
FOCUS search mode. 


Rating: Laser output = 0.12 mW to 0.36 mW 


Laser power meter 


WAVE -> Diode 
RANGE ~0.3mW 


Loading cam 


Leaf switch 


Fig. B 


Do not disassemble it. 

Do not drop or apply shock to it. 

Do not leave it under high temperature or humi- 
dity. 

Do not touch the objective lens. Should there be 
dirt on the lens, clean using a blower for cameras. 
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[ Confirmation of Focus Actuator Operation (Step 2) | 


Oscilloscope (1) settings 
@ DC coupling 
e 1V/div range (Vertical) 
(0.1V/div when 10:1 probe is used) 
€ 0.5 sec/div or 1 msec/div time (Horizontal) 


(D Do not load a disc. 

(2) Connect the oscilloscope (1) to[R] and termi- 
nals on the input side of the filter which is connected 
to the Servo PCB (1С105, 1 pin). 

(3) Press POWER key. (POWER ON) 


Approx. 2 sec 


Approx. 5 sec 
O.5sec/DIV TIME 


Ground plate 
\ 


N 


———— 


Servo circuit board 


——— о 


| Adjustment of VCO (Step 3) R 


CD Connect the shorting cord and measuring instruments, 
as shown in Fig. D. 

(2) Do not load a disc. 

(3) Press POWER key. (POWER ON) 


13 
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(4) After confirming that loading cam position is correct 
press OPEN/CLOSE key for CLOSE operation. 

(5) During 5 seconds of FOCUS search, confirm that the 
waveform is as shown in Fig. C. 

(6) Confirm that the pick-up head's objective lens moves 
smoothly between the lowest and highest points. 


Oscilloscope (1) 


1msec/DIV TIME 


Input side 


Fig. C 


(4)While observing the frequency counter indication 
(Fv co), adjust T201 so that it satisfies the rating. 


Rating: Fv co = 4.3218 MHz + 10 kHz 


Not for sale! 


www.freeservicemanuals.info 


Ground plate 


Main circuit 
N board 


е | 
7 д T201 
1 Fe! (VCO) 


J 


| Adjustment of Jitter and Focus Offset (Step 4) 


Oscilloscope (2) Settings 
€ AC coupling 
€ 0.5 V/div range (Vertical) 
(50 mV/div when 10:1 probe is used) 
€ 0.2 ~ 0.5 usec/div time (Horizontal) 


CD Remove the disc tray. 

(2) Connect oscilloscope (2) to [HS] terminal ( + lead of 
C202), as shown in Fig. E. 

(8) Press POWER key. (POWER ON) 

(4) Load the specified disc (35DH5 or Philips test disc). 

(5) Confirm that the loading cam position is correct and 
press OPEN/CLOSE key for CLOSE operation. 


Ground plate 


e 


m 
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Fig. D 


(6) Press PLAY key. 

@ Adjust the head base tilting screw so that the [HS] 
signal (eye-pattern) waveform is distinct and clear. 
* Adjust at the center of the disc. 

(8 Adjust VR102 (FOCUS OFFSET) so that the [HS] 
(eye-pattern) signal waveform is distinct and clear. 
* Adjust at the center of the disc. 


Oscilloscope (2) 


0 
9 Ш | ОТИШ 
DER НП __ "РГ 


Servo circuit board VR102 ‘ 
(FO OFS) Fig. E 
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Oscilloscope (2) 


0.5 usec/div time (Horizontal) 
0.5V/div (Vertical) 


Adjustment of Diffraction Grating (Step 5) 


* This adjustment requires use of 2 oscilloscopes. 


2.5Vp-p 


3/12/2023 


Waveforms 3T — 117. 
STAT. ST OFC A 11T 


This portion is referred to as the eye pattern. 


The abnormal eye pattern has less distinct lines and 
smaller amplitude than that of the good waveform. 


Good waveform Abnormal waveform 


id 


Adjust so that the good waveform is obtained. 


* Power should not be turned OFF during steps @ through (9. 


Oscilloscope (1) setting conditions 
e DC coupling 
® 0.1V/div range (Vertical) 
(10 mV/div when 10:1 probe is used) 
€ 5to 20 msec/div time (Horizontal) 


(DConnect the filter and measuring instruments, as 
shown in Fig. F. 
1) Connect oscilloscope (1) to the Servo PCB 
terminal (1C102, 2 pin). 
2) Connect oscilloscope (2) to the terminal (4 
lead of C202). 
(2) Press POWER key. (POWER ON) 
(8) Load Philips test disc. (Have lead-in data read.) 
(4) Press PLAY key then Pause. 
(5) Set SW1 in the filter to ON. 
(Short-circuit terminal (1С104, 3 pin) and [0] 
terminal (1С105, 7 pin): TRACKING SERVO to 
open) 
© Observe waveform on oscilloscope (1). 


15 
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Oscilloscope (2) setting conditions 
e AC coupling 
@ 0.5V/div range (Vertical) 
(50 mV/div when 10:1 probe is used) 
€ 0.2 ~ 0.5 usec/div time (Horizontal) 


(7) Using the special tool (See P. 15) adjust diffraction 
grating for maximum signal amplitude at 
oscilloscope (1). 


Rating: ETER 2 150 mVp-p 


* When disc has stopped rotating, press PLAY key 
again and make adjustment. 

Adjust at the inner circumference of the disc. 

(8 Set SW1 of the filter to OFF. 

(Open the and [О |terminals: 

SERVO > closed) 

(9) Confirm that [HS] (eye-pattern) signal appears on 

oscilloscope (2). 

* Set to the point where signal amplitude is 
maximum and [HS] (eye-pattern) signal can be 
observed finely and clearly. 

* Oscilloscope (2), should have frequency response 
of 50 MHz or greater. 


* 


TRACKING 
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Ground plate 


Oscilloscope (2) 


Servo circuit board (1) 


Oscilloscope (1) 


Diffraction grating L | / 
ADJ groove IT 

| СУ Probe 

5 IN J^ 

° 
° 
С 
e 
C 
D 


Fig. F 


Oscilloscope (1) 


| ili 
| 


ПА 
осом ||| ||| || ИИ 


signal amplitude in this state is 250mVp-p. 
16 
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|H- 
IQ 

H- 

ct 

H- 

N 

(D 

E Special tool 

O * DG-1 * MLP-3 

< ; 

= P 

= 2 — 

Hh ? E 

d : Д Apply arrow mark іп the direction of the 
Ф head etg onal boss as shown in the left-hand figure. 

(n grid adjusting 

(D $4.3 hole groove — | 

H Insert the tip of Effective 

4 р adjusting 

E the special tool range 

Q into the groove 

(D and turn the too 

= - TX-901060 to adjust the 

QD diffraction grid. ` z 
D s x Effective 
m : Ew ; adjusting range 
Ф 

= 

(n 

° * TX900680 

H- 

5 

Fh 

Q - 


NO When this tool for MLP-3 is rotated one turn (360°), the pick-up head diffraction 
© grid is adjusted through its entire range. However, the pick-up head diffraction 
NO grid is roughly adjusted at the factory, do not excessively rotate the tool. Fig. G 
WW For effective adjustment, refer to the arrow mark on the tool knob. { 
The tool for DG-1 is different from the one for MLP-3. As it has specified head 
adjusting degree, be sure not to force it to rotate beyond that specification. 
e SUPPLEMENT 
For adjustment by Lissajous's figure use the following adjustment instrument (buffer amplifier). 
a 
IC1: МЈМ45585 (iG0076800) 
PICK UP HEAD 
[E] 
Oscilloscope 
+B = +10V to +15V 
GND —B = —10V to —15V 
And +B, —B voltage should be the same. 
* The buffer amplifier is used only for this adjustment. 
Don't leave it connected in other adjustments. 
Oscilloscope (1) settings (DConnect the adjusting instrument and measuring 
e DC coupling instrument. 
e X input > [E]signal: 50mV/div (Vertical) @ Apply [E] signal and signal to the X, Y inputs of 
(5mV/div when 10:1 probe is used) the oscilloscope respectively. 
e Y input > [HF] signal: 500mV/div (Vertical) (8) Set the mode to X-Y and observe Lissajous's figure. 
(50mV/div is when 10:1 probe is used) Make the lower ellipse horizontal. 
e MODE > X-Y 
17 
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Ground plate 


=й 


ЕТ Make the lower 


ellipse horizontal. 


Oscilloscope 


Servo circuit board 


Buffer Amp. 


Fig. H 
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| Adjustment of EF Balance (Step 6) | 


* Power should not be turned OFF during steps @ 
through Š 


Oscilloscope (1) settings 

e DC coupling 

e 0.1 V/div range (Vertical) 
(10mV/div when 10:1 probe is used) 

e 1 to 20 msec/div time (Horizontal) 


(D Connect the filter and measuring instruments as in 
Step 5. 

(2) Press POWER key. (POWER ON) 

(8) Load Philips test disc. (Have lead-in data read.) 

@ Press PLAY key then Pause. 

(5) Set SW1 in the filter to ON. 

(Short terminal (1C104, 7 pin) to [ О |тегтїпа! 
(1C105, 7 pin): TRACKING SERVO is OPEN) 

(6) Observe the waveform on oscilloscope (1). 

@ Adjust VR104 (EF BALANCE) so that the amplitude 
of signal becomes equal above and below DC 
OV position. 

* Adjust at the inner circumference of the disc. 


| Adjustment of HF Level (Step 7) Í 


Oscilloscope (2) settings 
€ AC coupling i] 
® 0.5 V/div range (Vertical) 
(50 mV/div when 10:1 probe is used) 
e 0.2 ~ 0.5 usec/div time (Horizontal) 


(D Connect oscilloscope (2) tol HS] terminal (Same as in 
Step 4). 

(2) Press POWER key. (POWER ON) 

(8) Load Philips test disc. 


Adjustment of Focus Gain (Step 8) 
* This confirmation requires two single channel 
voltmeter or one dual channel AC voltmeter. 


@ Connect the filter and measuring instruments, as 
shown in Fig. 1. (Pg. 20) 

Apply an 800 Hz, 4.5 Vrms signal from the AF 
oscillator to terminal (IC103, 3 pin) ма the 
resistor (220 kilohms) in the filter. 

@ Set SW3 to OFF. 

(8 Set SW2 to F (FOCUS). 

(4) Press POWER key. (POWER ON) 

(8) Load Philips test disc. 

(6) Press PLAY key. 


Digitized in Heiloo the Netherlands 
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Rating DC offset — Less than *15mV. 
m s vm Same 
DCOV amplitude. 


This shows DC OV state. 


nus‏ د 


WA у 
pre I. № 


VR104 
board (EF BAL) 


Servo circuit 


(4) Press PLAY key. 

© Adjust VR101 (HF-GAIN) so that the signal 
waveform is 2.5Vp-p. 
Adjust at the center of the disc. 


qum 
Aon - `" 


Servo circuit board (HF G) 


(D Set SW3 to ON. 
Bi the indications of the AC voltmeters (CH1: 
Ero: CH2: En ), adjust VR103 (FOCUS GAIN) so 
that they Siti the rating. 


Rating: En = Ero + 14dB 


Example [OdBV = 1V] 
E - —32dBV (19.5mV) 
E - —18dBV (130mV) 


FO 
R 
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o Dual channel 
== ACVM 


4 x TT ELLA LIT 
А ГЇ зс 


VR103 (FO С) 


Fig. ! 


Adjustment of Tracking Gain (Step 9) 
* This adjustment requires use of two single channel 
AC voltmeters or one dual channel AC voltmeter. 


VR103(FO G) Servo circuit board 


(7) Set SW3 to ON. 


filte ing i я : CIE ie 
(Mnt Che Hrer oon atipani н (8) While observing the indications of the AC voltmeters 


shown in Fig. J. 


: E, _, CH2: ЕД), adjust VR106 (TRACKING © 

Apply a 800 Hz, 100 mVrms signal from the AF "d Ете ЗЕЦ к 6 | os C 
oscillator to terminal (1C104, 8 pin) via the y Y 9. < 
resistor (220 kilohms) in the filter. Rating: Ет = Eq + 9dB О 

(2) Set SW3 to OFF. Е e 
(8) Set SW2 to T (TRACKING). Example [0dBV = ТУ] о 
= 


@ Press POWER key. (POWER ON) = = E. esse 
(5) Load Philips test disc. TE 
(6) Press PLAY key. Ground plate A.F. OSC 


Dual channel 
ACVM 


Fig. J 
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Adjustment of Tracking Offset (Step 10) 


(D Connect а DC voltmeter to[ O] and( GND] terminals (S While observing the indication (Eg) of the DC 
on the Input side of the filter. voltmeter, adjust VR105 (TRACKING GAIN) so that 

(2) Press POWER key. (POWER ON) it satisfies the rating. 

@ Load Philips test disc. Rating: Eq = 0 V DC +50т\ DC 

@ Press STOP key. 


Ground plate 


Filter 


Servo circuit 
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NO 
OO 


C 


Servo circuit board i 


Confirmation of Jitter (Step 11) 


(D Confirm jitter rating as in (7) of Step 4. 
(2) When jitter rating is improper, go back to step 4 and 
also carry out adjustments in steps 5 to 10 again. 


| Adjustment of Kick Gain (Step 12) iu © Adjust VR107 (KICK GAIN) so that the signal 
cycle is 1.5 + 0.5 when | TRHD| signal level is High. 


Oscilloscope (1) (2-ch oscilloscope) Settings * Adjust at the inner circumference of the disc. 
® DC coupling (7) Press Reverse mode key ( 44 ) for 3 seconds and 
© CH1 [TER] terminal (1С102, 2 pin): 0.1 V/div confirm that signal cycle is within the above 
(Vertical) specification but in reverse phase. 
(10 mV/div when 10:1 probe is used) 1.5 cycle 
e CH2 > |ТАНО | terminal (1C203, 21 pin): 5 V/div 1 cycle 0.5 cycle 
(Vertical) 


(0.5 V/div when 10:1 probe is used) 
e TRIGGER MODE: 2 CH 


€ 0.2 msec/div time (Horizontal) d 
signa 


(D Connect the filter and measuring instruments, as 

shown in Fig. L. | 
(2) Press POWER key. (POWER ON) | | 
(8) Load Philips test disc. | ! 


@ Press PLAY key. > 
@ Observe waveform while pressing Fast Forward mode ш [- 0.5m sec | > | E 


key ( №№ ) for 3 seconds. 
21 
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Ground plate 


Servo circuit board 


ә гу oO ia de ME JE VR107 


(к С) 


This shows about 0.9 cycle which This shows about 1.7 cycle which is 
is incorrect within specification. 


Confirmation of Search ( 44 , >> ) Operation (Step 13) 8 


(D Load Philips test disc and press PLAY key. 

(2) Press Fast Forward mode key ( | ) and confirm 
that the displayed time (ELAPSED TIME) advances 
smoothly. 


(3) Press Reverse mode key ( 44 ) and confirm as in step 


Q. 
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incorrect 


This shows about 2.5 cycle which is 
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Fig. L 
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| Adjustment of Output Level Meter (Step 14) | 


(D Press POWER key. (POWER ON) 
(2 Load Philips test disc. 


(8) Ргеѕѕ PLAY key. ® 
@Maximise the volume (VR401) mechanically by 

pressing the UP key of OUTPUT LEVEL. Operation 
(S)Adjust VR402 so that the +8dB segment lights as сирин Bog 

bright as the +5dB segment of the OUTPUT LEVEL 

meter. 
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Œ) 
NO 
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voo (0}40[ ск 1 m 
мсох []2(0\ (0)39[ ] DATA 
усо! Оз (1) (O)38| ] OSY 
PCO[ ]410) (0)37[ ] SUB 
vss L]5 (0)зв[] МЕЗУ 


EFMX[ ]610) 


1С203: YM3531 or YM3811 
SVC (Servo Controller) LSI 


|] RCK 


EFMX,EFMXL[ j CLOCK CONTROLLER 


EFMX [ ]7 (О) (1) +341] TCL сма EFM DECODER 
EFMI[]8 (1) (033 7] а SYNCHRONIZATION 
puasa syea D DETECTOR 
svEo[ ]9t0) (32 XFSY 
Dm+ [Î 10 (0) "РА (уз | SEK 
DISC SERVO 
DM*,DM- O 
pM-[]11(0 умзви (Изо DIN ме сз ууда 
Fcs[ ]12(О) (0)29[ | DOUT 
FZC (28 R/w 
rem Fes Г] FOCUS SERVO 
ЕВЕС]14 (1) (0)127L] wa ЕРЕ ЕВЕ CONTROLLER 
НЕГ]15 (1) (0)26] ] FEM- 
(0)25[ ] FEM 
ана. 6 pl HF,TER[] TRACKING SERVO 
TBL(] 17 (0+ (0)24) FEOF 
TROF,TRGL.TRHD,KP+,KP— [J CONTROLLER 
TROF[_]18(0) to)23[ ] KP- 


TRGL[ ]19(0) 


(0)22| ] KP+ 


SUB.CODE 
| | SEPARATION 
Q.CODE CRC 


vss PCO УСО! VCOX VDD 


CIck,DATA,DsY | SGP 


L]SUB, VFSY 


2nd исом 
L JRCK 


[]64,XFSY ] SGP 


[J SCK 
{J DIN 
[ JOOUT псом 
Палм 


Ома 


(0)21| ]ТАНО 


FEOF,FEM*,FEM- [ ] 


№ ]20 


+ marked: internal pull up resistor 


1C208: MSM6404A-94RS 


( SPACE) 
(SEARCH) 
(KDN) P42 [3] 
(KD4) P43 [4] 
(КОО) Рзо [5] 
(кор — P3! [6] 
(ког) — P32[7] 
(КОЗ)  Pa3[8] 
(04) 05060 [9] 


6561 19 

(RES) RESET (11 
TEST [12 

(INT) P20 [13 
(CLOSE) P21 [74 
(OPEN) P22 [5| 


(WQ) P23 [16] 
(РИМ) Роо [17] 


(5CK) Po1 [18 
(50) РО2 [19 
(51) РОЗ 


rm A s ] | реј | Ре] | ра | (е | [2 | КТЕ (ро 


FEED SERVO 
CONTROLLER 


42] voD(vpo) 
[41]P53 (в) 
[40]P52 ( b ) 
BPS! t c) RESET 
28250 ( а) TEST 
[37P63 ү 6) ЕУ 
36]Р62 (í) ov 
35)P61 (д) 

[34)Р6О (в) r 
33]P73 (рз) 
B2]P72 (02) 
[31]Р71 (р!) 
ВОЈР7О (po) 

[29]P83 (LA) | 
[28]Р82 (uH) 
[27]Р81 (сут) 
[26]Р80 (0150) [ 
[25P13 (04) 
[24P12 (05) 


X'tal or CR 


L— PENN XP 
INT HT Е SCK, СТО, CLK 
TCK S1 
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1C209: LM6405A-404 


« 
m 
a 
E 
PORT PORT PORT RRUP TNT 
hd үт 
$ $ d d —oRES 


PDO-3 РСО-5  PBO-3  PAO-3 = Xtal 
-«—O EX tal 


+o VDD 
4—0 VSS 


О 
H- 
Q 
H- 
(ml: 
H- 
N 
(D 
О. Xtal 
o PCO 41 [7] \00(+5\) 
< PCI 
РС2 
E ndi Plo-2 (C PORT 
=, TNT I 
z 
a RES 
Fh acid une 
5 PDI PHO-3 <-> ње 
| P02 
(n T < | 
(D PEO(PLA O) o NOM aji 
H PEI(PLAI) 2 PGo-3 <= PORT 
< PE2(PLA2) > G | 
Ls PE3(PLA3) d 
Q PFO(PLA4) STACK | 
g PFI(PLAS) PORT STACK 2 
RT PF2(PLA6) PFO-3 < F 7 STACK 3 
D PF3(PLA7) T STACK 4 
z TEST TIME 
ш (ov)VSS COUNTER 
(Л 
H- 
> 
Fh 
O 


NO 
O 
N 
GO 


1С212: YM2201K or YM2601 
SGP (Signal Processor) LSI 


VSS OUT VOD 


CK о вт [D 5%. 
DATA О бор ] SWR 
vey о ыы Clock Osc 
TEST3 О 58 L1c?F2 : 
тег о s7 [Дет $4, SFSY Timing го ни |] RIL, SWR, SWL 
e4 CÎ 1+ se[ ] TEST 
xrsv Q] 10 о 55 [ CIF? svc 
Ao Lj! О 54 Г] СЕ! - 
AE] 12 о өз |) sosy Cn, DATA; DSY | | 
A2[]'3 VO 52[] $00 
АЗ [| 14 О s51 [J902 
A4[ ]!5 О so[ ]016 
as [416 УМ 2201. обн 5 C1, C2 error detection 
vss О 17 ог о 48 [7] 015 АО ~ A10 š ° , Nd , * CIF1, C1F2, 
А6 Ов o ҮМ2601 о 47[] ата t correction and flag C2F1, C2F2 
a7 C] 19 о 4 013 9 processing 
A8 C] 20 о а12 ки 
A9 C] 21 о ап Tu == $ 
wt (22 o 010 МЕ, ОЕ E 
ОЕ (J 23 о 09 3 
А1О [_] 24 o ов 
ов (125 о о7 
07 []26 о 06 
06 [427 o os | |] $2, SDSY 
05[ ]28 /о [*] Q4 Data «ontroller 
D4[ 129 1/0 о аз 
03[ ]30 1/0 о а2 RAM J 500 
02[ ]3 Wo [*] Q1 
01132 vo о DEP 


* marked: internal pull-up resistor 


Digital filter 
DAC output 


EFM Decode 
signal buffer 


1 ~ Q16, 016) DAC 


D8 ~ D1 |_| DEP 
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1C215, 216: SM5800 


XI-XI6 


CH 
CKSY 


S 16 
cus TIMING 5 | дровеѕѕ | 3° ROM 
TEST CONTROLLER DECODER 3681T X 30WORD DATA: LATCH 
DG 16 
6 


36 


| 
PARTIAL PRODUCT 
FORMING CIRCUIT 
SHIFT REGISTER 
6О5ТАВЕ X I6BIT 


LATCH 
16 
16 "A 
MULTI- | 16 | output YI~YI6 
PLEXER LATCH vié 


1C219: PCM54KP-V 1C210: HM6116ASP-20 


о 
У — реє о 
ви мн Ca 7-CURRENT E LOW-NOISE MSB ADJ < 
Bit 2 (3) SOURCES ZENER *Vcc 
Nc (4) ыы REFERENCE |. O9 BIPOLAR OFFSET 9 
Bit 3 (5) (24) NC О 
Bit 4 23) CURRENT OUT = 
224 
Bit 5 of E COMMON z 


METAL Bit 6 (8) 3 BIT [ | 0 SUMMING JUNCTION 
Bit 7 (@) RESISTER > QO) FEEDBACK RESISTER 


Bit 8 (0) TWORK (19) VOLTAGE OUT 
Bit ө (1) (18) Bit 16 
Віто (12) ат) Bit 15 
DIGITAL INPUT 
вии! (3) (6) Bit 14 
Bitl2 (4) (5) Bit 13 


1C101, 103, 104, 202, 204: AN6551, NJM4558S ог BA715 

1С102, 205: NJM2043S 

1C217, 218: NJM5532S 

1C403: NJM4560S ог BA4561S 

1С404: NJM4556S IC105, 201: STA451C 
1C601, 602: NJM5532S . . . CD-2000M Only 


Vcc Vol -Vmi +Vmi VEE +Vm2 -Утг Мог Vcc 
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IC206, 207: LB1290 1С211, 405: BA6218 


OSUT'sTenuBeusorlAXgesesgm MMM KO DSZT3TDTGI 


c OE 


1С213: TC40H004P 


= 
“у 
о 
Ó 
© 
с 
а 
ы 


1C214: TC40H074P 
1C221, 222: LA3170 


CLR > 
Vcc 2 2D 2CK 2PR 2Q 2Q 


+) 


20K 


Ly |" 
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1С401: BA6146 


T C2 Vcc 


REGULATED 


POWER 
CHARGING 
CURRENT SUPPLY 


9 SWITCHING 
COMPARATOR 
DET. OPERATIONAL INTEGRATION WAVEFORM 
COMPARATOR CURRENT RECTIFIER 


CIRCUIT 


HYS E 


CONTROL 


(2) 
Ci GND C3 


А 


НЫ 


10 11 12 


Е 
"a 
а 
xm 
КЕ 
ів 
adu 
di № 
CE 
> 


GND DET 


en eee 


D401 (Display Unit) 


LI L2 L3 L4 L5 L6 L7L8 L9 LIOLIILI2 
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I EXPLODED VIEW(Disc Mechanism Unit) 
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М MECHANISM PARTS(Disc Mechanism Unit) Note) ф : Diameter 


Ref 


Common 


Description шаа | Remarks | UD [57 
F peresssm|ewewumnus | —— ema arl | | 
ЮК 00:12 мейш — | or __талаж-е–|___ос | [| a 
GSC ORT oa ТСС -| ш г | 
wd RUM. ليه اججها وا‎ | 

Had — .— v ou |] 
HIN | H A e oL] 
a Е — |. l*xkscerm oa ل‎ j] 
Еа C —| — itttAz-| لاي‎ ЕИ 
LIRE e al omm 54 
Cu" — ey cm 1 
See c — - 0L 0979 1 
CMT a ада РИ ОБ а TO P= 

аруу r P лаг TE ey О 

та [ex осле ET аа Цас ъа O 

15 [в [33100 86] Birding неа Tamna Seow [3x8 ТОМИ |з ғоз ар [PAK 

Гав [в 3205 — ([zesrmoa| n [ek — 

Ств evizosose Washer — [з ке — m eleac 

[20 [ek jo3|so 20| BW Head Tapping Screw] 3x12 ZMCZY | вызна — lll. 

ШЕ ы. Тыл т 1. Hus 
ТЕ 1 ТЕ 

эт jwszsss|stOme — | естек ма —  - 


x New Parts (Я) 


50 
Digitized in Heiloo the Netherlands Not for sale! 


Ogqur'"syenueueorAgeseezJ]'AMM Ла рәк 


EEE 


о 
O 
O 
n 
a 
~ 


CD-2000/M 


www.freeservicemanuals.info f 3/12/2023 


Part List for Carbon Resistor 


1/6W Type Part No. 
Hr857120 
HF85 71 5O 


1/6W Type Part No. 
ES 


1/4W Type Part No. 
HJ357120 
HJ357150 


1/4W Type Part No. 
HJ353100 
HJ353180 


HJ353220 HF853220 HJ357180 HF857180 
HJ353330 HF853330 HF85 7220 
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